Microzonal decreases in the immunostaining for non-NMDA ionotropic excitatory amino acid receptor subunits GluR 2/3 and GluR 5/6/7 in the human epileptogenic neocortex.
Potential alterations in glutamate-utilizing excitatory circuits in resected human epileptogenic frontal and temporal neocortex were investigated by using immunocytochemical methods to visualize receptor subunits which comprise the AMPA/kainate (GluR2/3) and kainate (GluR5/6/7) receptor subtypes. Examination of the patterns of immunostaining in regions of neocortex that were identified as spiking and non-spiking based on intraoperative electrocorticography revealed dramatic, microzonal decreases in immunoreactivity for the receptor subunits examined. The patches of decreased immunostaining for GluR2/3 and for GluR5/6/7 were often coincident with respect to each other. However, such abnormal regions were not necessarily correlated with any particular electrocorticographically defined regions nor any overtly abnormal cytoarchitectural features in adjacent Nissl-stained sections. Moreover in many but not all cases, the focal regions of decreased receptor subunit immunoreactivity coincided with small patches of decreased parvalbumin immunoreactivity a calcium-binding protein which labels a subpopulation of powerful inhibitory GABAergic interneurons. These results indicate that in the human epileptogenic neocortex there may be alterations in particular excitatory and/or inhibitory synaptic systems at small, multiple neocortical foci, and that these alterations are found mostly in the same regions. We suggest that these alterations may contribute to the initiation and/or propagation of seizure activity.